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(54) IMAGE DECODING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems 
where, in a conventional MPEG image decoding 
apparatus, a low-pass filter may act even on the part 
which requires no noise removal because filtering is 
controlled based on a motion information for high 
quantization precision, and the block distortion is 
promoted by quantization error to degrade image quality 
if an edge enhancement filter is used. 
SOLUTION: While predicting appearance of block 
distortion and mosquitos with the use of the quantization 
information at encoding, a low-pass filter or an edge 
enhancement filter is appropriately selected to act on a 
decoded image, to raise quality of an output image. 
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CLAIMS 



[Claim(s)] 

[Claim l]In an image decoding device which decodes a picture signal compressed by an image 
coding system, An image decoding device changing die first filter of the above, and the second 
filter, and making them act to a decoded image based on quantization information which 
consisted of the first filter and second filter and was performed at the time of coding. 
[Claim 2]With a filter which emphasizes a contour part of a picture, constitute said first filter 
from a low pass filter, constitute said second filter, and as said quantization information, A 
quantizing scale which codes a DCT coefficient in image coding of an MPEG standard is used, 
When larger than a set-up value with a quantizing scale, said first low pass filter is made to act, 
An image decoding device of Claim 1 outputting a decoded image which made said second filter 
act when small, reduced block distortion generated in a decoded image, and emphasized an 
outline of an image. 

[Claim 3]An image decoding device of Claim 1 with which said first filter and said second filter 
are characterized by making variable respectively the filter factor and tap numbers, and changing 
a filter factor and a tap coefficient based on quantization information. 

[Claim 4]While a low pass filter or a median filter aiming at removing block distortion as said 
first filter is used, A filter for emphasizing an outline as said second filter is used, An image 
decoding device of Claim 1, wherein, as for said second filter, whether it acts performs [ on 
which said first filter acts based on quantization information at the time of coding / or or ] 
filtering to an outputted image of said first filter by being determined. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention is applied to the decoding device of the picture signal 
compressed by image coding systems, such as MPEG, and relates to effective technology. 
[0002] 

[Description of the Prior Art] In the conventional image decoding device, in order to reduce the 
noise contained in an outputted image, it is common to use a low pass filter. For example, in 
image coding systems, such as MPEG, when a motion of a picture is large, encoding efficiency 
gets worse. For this reason, in order to reduce the code amount to generate and to quantize 
roughly at the time of coding, In order that the thing which is a unit of coding as a result and 
which distortion generates for every block may reduce the image deterioration by this block 
distortion that often exists (it is called block distortion below.), When the movement quantity of 
an image is large, a low pass filter is applied to a decoded image, and the technique of removing 
such block distortion is generally known well. 
[0003] 

[Problem to be solved by the invention]In the removing method of the block distortion by the 
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conventional low pass filter, since the low pass filter is applied per image frame, a low pass filter 
will be applied also to the portion which block distortion has not generated, and there is a 
problem that the whole picture fades. 

[0004]Since it generates [ block distortion ] in many cases when quantization precision at the 
time of coding is low, if quantization precision is high, even if movement quantity is large, it will 
become difficult to generate block distortion. However, in a block distortion removing method 
by a low pass filter which is conventional method, since only motion information which is 
difference information with a front picture is referred to, also when quantization precision at the 
time of coding is high, a low pass filter is applied and there is a problem that the whole picture 
fades. 

[0005]Since recognition of the picture as which an outline is generally emphasized "is made into 
a good picture" rather than a picture from which an outline fell is earned out, it needs to 
emphasize an outline in a picture. However, in conventional method, in order to apply a low pass 
filter for removing block distortion, while a contour part of a picture is also referred to as fading 
simultaneously, there is a title. 

[0006]The puipose of this invention prevents an outline of a picture from fading while reducing 
block distortion generated when a large quantization step is taken, in order to reduce a code 
amount to a big picture of a motion, and it provides an image decoding device which can raise 
display image quality. About the other puiposes and the new feature, it will become clear from 
description and an accompanying drawing of this Description along [ said ] this invention. 
[0007] 

[Means for solving problemjlt will be as follows if an outline of a typical thing is explained 
among invention indicated in an application concerned. That is, in this invention, filtering using 
a quantization parameter as a control signal is performed in the latter part of a decoder. That is, 
an operation of a low pass filter was controlled not using motion information but using 
quantization information at the time of coding so that a low pass filter acted only to a portion 
which block distortion has generated. In order to emphasize a contour part of an inputted image 
to a portion in which block distortion does not exist, a filter (the following, edge enhancement 
filter) which emphasizes a contour part is made to act. 

[0008] It is made to act on an image by providing a low pass filter and an edge enhancement filter 
in an outputting part of a decoded image, and changing suitably this low pass filter and edge 
enhancement filter as these concrete realization techniques, using quantization information at the 
time of coding. 

[0009] As composition into which this technique was developed, using a block distortion removal 
filter by quantization information, etc., before performing edge enhancement, block distortion is 
removed, it is making an edge enhancement filter act over the whole picture after that, and edge 
enhancement which controlled a noise is performed. 
[0010] 

[Mode for carrying out the invention] Hereafter, a suitable embodiment of this invention is 
described based on Drawings. Drawing 1 is one embodiment **** of an image decoding device 
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of this invention. The image-filters equipment 108 of this example The decoded image input 
terminal 101, It comprises the quantization parameter input terminal 102, the processing 
generating picture terminal 103, the control device 104, the low pass filter 105, the edge 
enhancement filter 106, and the selection circuitry 107, and let the decoded image 117 which the 
decoder 109 outputted be an inputted image. 

[0011]The decoder 109 comprises the variable length decoder (VLD) 110, the inverse 
quantization device (IQ) 111, and the reverse discrete cosine transform machine (IDCT) 112, 
with this decoder 109, decoding processing of the input coded image 113 is carried out, and it 
outputs the decoded image 117. Simultaneously, a table of a quantization parameter used from 
the inverse quantization device 11 1 on the occasion of inverse quantization is given to the 
control circuit 104 as the quantization parameter signal 118. The image-filters equipment 108 of 
this embodiment is constituted by the selection circuitry 107 which chooses a picture processed 
with the low pass filter 105, the edge enhancement filter 106, and one of filters, and the control 
circuit 104 which controls said selection circuitry 107 based on a quantization parameter value. 
[0012]The decoded image signal 117 inputted into the decoded image input terminal 101 is 
inputted into both the low pass filter 105 and the edge enhancement filter 106. Simultaneously 
with it, the control circuit 104 the quantization parameter signal 118 of the decoded image to 
origin. The control signal 121 is sent to the control circuit 107, when a quantization parameter 
value is large, the low pass filter output signal 1 19 is chosen, when a quantization parameter 
value is small, the edge enhancement filter output signal 120 is chosen, and it outputs as the 
output image signal 122 from the output terminal 103. 

[0013]The feature of an image decoding device of this example is in the image-filters equipment 
108. Hereafter, this image-filters device part is explained. Drawing 5 is an example of a low pass 
filter. This low pass filter is a filter of three taps, and it comprises the two delay circuits 501 and 
product sum operation machines, and the input pixel 504 is inputted into the delay circuit 501, 
respectively, and is delayed. And to each output of the delay circuit 501, the tap coefficient 502 
is made to act, it adds, finally equalizing processing 503 is performed, and the output picture 
elements 505 are obtained. A low-frequency component is passed by a filter of this example 
giving twice as many dignity as this to a main pixel value to the next pixel value, and applying 
one fourth. 

[0014] Drawing 6 is an example of a highpass filter which is needed in an edge enhancement 
filter. Like drawing 5 , it is a filter of three taps, and it comprises the two delay circuits 601 and 
product sum operation machines, and the input pixel 604 is inputted into the delay circuit 601, 
and is delayed. The tap coefficient value 602 of a filter of this example is taking difference with 
the next pixel, and passes only a high frequency component. 

r00151 Drawing 7 shows an example of composition of the edge enhancement filter 708 using a 
highpass filter of drawing 6 . The edge enhancement filter 708 of this embodiment is realizable 
by making the highpass filter 706 act to the inputted image 704, adding an outline which is an 
output with an adding machine to the original inputted image 704 like drawing 7 , and obtaining 
the outputted image 705. In order to realize an edge enhancement filter of this example by three 



taps like a low pass filter, the tap coefficient 702 is set up like drawing 7 . Since this 3 tap edge 
enhancement filter circuit comprises the delay circuit 701 and the tap coefficient 702 and it is 
constituted by the sum of a highpass filter which passes an ingredient of a high frequency region 
of a picture, and the original pixel value, Edge enhancement is realized by making into the output 
picture elements 705 what added a high pass ingredient to the input pixel 704. 
[001 61 Dra wing 2 shows one of the embodiments of image-filters equipment in an image 
decoding device of drawing 1 , and this image-filters equipment 208, It comprises the decoded 
image input terminal 201, the quantization parameter input terminal 202, the processing 
generating picture terminal 203, the control device 104, the block distortion removal filter 205, 
the edge enhancement filter 106, and the selection circuitry 107. 

[0017]The decoded image signal 217 which the quantization parameter signal 218 inputted into 
the quantization parameter input terminal 202 was inputted into the control circuit 104, and was 
inputted from the signal decoded image input terminal 201 is first inputted into the block 
distortion removal filter 205. A control circuit outputs the selection time control signal 221 with 
a quantization parameter value, and after choosing either the block distortion removal filter 
output signal 219 or the decoded image signal 217 by this and emphasizing an outline with the 
edge enhancement filter 106, it outputs as the output image signal 222. 

[0018]In drawing L to the low pass filter 205 and the edge enhancement filter 106 having been 
chosen, before performing edge enhancement by this technique, the cause of the noise is 
beforehand removed with the block distortion removal filter 205, and in order to perform edge 
enhancement after that, it becomes possible to always perform edge enhancement. A 
quantization parameter performs control of the block distortion removal filter 205 and the edge 
enhancement filter 106 like the case of drawing 1 . 

[001 9] As stated above, in this example, constitute the 1st filter from a one-dimensional low pass 
filter, and constitute the 2nd filter from a one-dimensional edge enhancement filter, but. It can 
guess easily from the above-mentioned embodiment that a two-dimensional filter or a noise 
reducer can use other filters as these filters, and the improvement of image quality can be aimed 
at by controlling using a quantization parameter value also to those filters. 
[0020] Image-filters equipment of drawing 3 is a developed type of the technique of drawing 1 , 
and this image-filters equipment 308, The decoded image input terminal 301, the quantization 
parameter input terminal 302, and the processing generating picture terminal 303, It comprises 
the control device 104, the low pass filter 305, the edge enhancement filter 306, the selection 
circuitry 107, the edge enhancement filter table 309, and the low pass filter table 310. 
[0021]This filter table a tap coefficient of the low pass filter 105 with a form as shown by 
drawing 6 on the low pass filter table 310. It has a tap coefficient of the edge enhancement filter 
306 in the edge enhancement filter table 309 every partly, respectively, and it has been the 
greatest feature to choose a tap coefficient value of each filter with a value of a quantization 
parameter. The decoded image signal 317 inputted into the input terminal 301 is inputted into the 
low pass filter 105 and the edge enhancement filter 106. 

[0022]The quantization parameter signal 318 is inputted into the control circuit 104 from the 
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quantization parameter input terminal 302. The edge enhancement filter table control signal 323 
and the low pass filter table control signal 324 are outputted by this quantization parameter value 
to the edge enhancement filter table 309 and the low pass filter table 310, respectively. And the 
edge enhancement filter tap coefficient 325 and the low pass filter tap coefficient 326 are passed 
to each filter circuit by this control signal. With the selection-circuitry control signal 321 from 
the control circuit 104, the control circuit 107 chooses one of the low pass filter output signal 319 
and the edge enhancement filter output signals 320, and makes it the output image signal 322. 
[0023] An example of composition of a filter for changing a tap coefficient value of a low pass 
filter with a quantization parameter value is shown in drawing 8 . A filter of drawing 8 is a 
lowpass filter circuit of five taps which comprise the delay circuit 801, the tap coefficient 
multiplier 802, the equalization coefficient multiplication machine 803, and the filter table 806. 
[0024]In this filter, after each delay value of the input pixel signal 804 is processed with a tap 
coefficient and is finally altogether added with the multiplier 802 formed in each tap, it is 
equalized with the equalization multiplier 803 and becomes the outputted image 805. Two tap 
coefficient groups were shown in the filter table 806 as an example. Rather than a case of a left- 
hand side coefficient group, since a zone of a filter serves as the narrow characteristic, a right- 
hand side coefficient group passes only an ingredient which is a low frequency wave more. 
Therefore, it is possible to analyze a quantization parameter value, to choose a right-hand side 
coefficient, when an appearance of a noise is expected, and to choose a left-hand side coefficient, 
in being other. 

[0025] An embodiment of a highpass filter which is a variable tap coefficient used for an edge 
enhancement filter is shown in drawing 9 . An edge enhancement filter circuit of this embodiment 
is an edge enhancement filter circuit of five taps which comprise the delay circuit 901, the tap 
coefficient multiplier 902, the alpha value multiplier 903, and the filter table 906. Zone of right- 
hand side is narrow and, as for a tap coefficient, a zone has become widely, as for left-hand side 
as is shown in a filter table 906. Thus, tap numbers can be made variable by making a tap 
coefficient value variable. 

[0026]When an outline of the whole picture is sweet, this filter table 906 is used by a picture by 
which an outline is solid using a tap coefficient of left-hand side which extended a zone as a 
coefficient group on the right-hand side of [ narrow ] a zone is used. Since adding a contour part 
to an original image has realized edge enhancement in a method shown in drawing 7 , in an 
embodiment of drawing 9 . It is being further taken into consideration how much a contour part 
which is an output value of not only a tap coefficient value but a highpass filter is added to an 
original image in analyzing a quantization parameter. It is determined here outline components 
of which after the input pixel value 904 is processed by each tap, the multiplication of it is 
earned out to the alpha value 919 with the multiplier 903, and it puts to an input pixel value. This 
alpha value is controlled using a quantization parameter. 

[0027]Composition of drawing 4 is a developed type of the technique of drawing 2 , and this 
image-filters equipment 408, It has the decoded image input terminal 401, the quantization 
parameter input terminal 402, the processing generating picture terminal 403, the control device 
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104, the block distortion removal filter 205, the edge enhancement filter 406, the selection 
circuitry 107, the edge enhancement filter table 409, and the processing generating picture 
terminal 403. The decoded image signal 417 inputted from the decoded image input terminal 401 
is inputted into the block distortion removal filter 205. 

[0028]It can come, simultaneously the quantization parameter signal 418 is inputted into the 
quantization parameter input terminal 402, and this signal is inputted into the control circuit 104. 
With the selection-circuitry control signal 421 from this control circuit 104, one of the block 
distortion removal filter output signal 419 and the decoded image signals 417 is chosen by the 
selection circuitry 107. Thus, it is possible to make the block distortion removal filter 205 act to 
an inputted picture, and to make the edge enhancement filter 106 in the latter part act over the 
whole picture by removing block distortion etc. beforehand. 

[0029]The control signal 423 is outputted and controlled to the filter table 409, the tap coefficient 
425 of the edge enhancement filter 406 becomes settled by this, and the control circuit 104 is 
passed to the edge enhancement filter 406. In this edge enhancement filter 406, after making this 
tap coefficient 425 act on the inputted picture, it outputs from the processing generating picture 
terminal 403 as the output image signal 422. 

[0030] In the embodiment of drawing 4 , although the block distortion removal filter 205 was 
used, there is a median filter as an example of a filter effective in block distortion removal. The 
median filter is constituted by the delay circuit 1001 and the comparator 1006 as shown in 
drawing 10 . If the tap numbers of a filter are used as n tap, it will compare [ input pixel / 1004 ] 
about all the n pixel values, and the pixel value which is the median 1007 will be outputted as the 
output picture elements 1005. A median filter is a filter from which only a noise component can 
be removed comparatively efficiently, without dropping the original outline of a picture. 
[0031]There are all of the greatest feature of such filter constitution described above in being 
controlled by a quantization parameter. Although one picture is constituted by set of a 
macroblock, this quantization parameter is defined by macro block unit. As a macroblock is 
shown in drawing 11 , four DCT blocks 1100 in the case of image compression coding gather, 
and a quantization parameter value is constant at 1 106 units of this macroblock. This 
quantization parameter value has big influence on imaging quality. 

[0032]DCT blocks can be divided into the dc component 1101, the low-frequency component 
1102, the vertical high frequency component 1103, the horizontal high frequency component 
1 104, and the high frequency component 1 105 as shown, for example in drawing 11 . When a 
value of a quantization parameter of the dc component 1 101 is large, in a decoded image, a 
quantization error becomes large, a luminance value of the whole DCT-blocks field changes per 
DCT blocks, and block like shape carries out an image, it is recognized, and this serves as block 
distortion. When a quantization parameter value in a field of the high frequency component 1105 
is large, Since a noise called a mosquito comes out in order that distortion may come out to a 
high region, and also information on a high frequency component is missing, also becoming a 
cause which it becomes impossible to express a sharp contour part, and forms block distortion 
between contiguity blocks is generally known. 
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[0033] A filter device in this invention performs filtering processing in a unit of the filter block 
1107 to the whole picture, when filtering, for example in the whole picture. As an example of 
how to treat a quantization parameter of the filter block 1 107, a quantization parameter value of 
each pixel contained in the filter block 1 107 can be asked by weighting a pixel number like 
drawing 11 . This value Qav is expressed with following formula Qav=(NL-NU-Ql+NR-Nu-Q2+NL-ND- 

Q3+NR-ND-Q4)/t 2 . 

[0034]if the technique of this invention is boiled and it depends, it can be guessed whether 
generating of a noise is predicted with this Qav value by field on which filtering processing is 
made to act comparatively easily and correctly. If a value of this Qav is large, a low pass filter 
will be made to act in the technique of drawing 1 , and a block distortion removal filter will be 
made to act by the technique of drawing 2 . Therefore, edge enhancement is performed without 
making a low pass filter act and dropping an outline on the macroblock 1 106 with a small 
quantization parameter value, in the macroblock 1 106 with a large quantization parameter, a low 
pass filter acts and reduction of a noise is performed. 

rOQ351 Drawing 13 can be considered as an example of a block distortion removal filter which 
removes only block distortion. A quantization parameter value changes by a macro block unit. [ 
for this reason, / in the filter block 1107 on which a filter is made to act ], Compare the existing 
quantization parameter value about perpendicularity and a horizontal direction, and The 
maximum max (Ql, Q3), max (Q2, Q4), max (Ql, Q2), and max (Q3, Q4) are taken, When max 
(Ql, Q3) or max (Q2, Q4) is larger than a threshold, the low pass filter to a perpendicular 
direction is made to act, and when max(Ql, Q2) max (Q3, Q4) is larger than a threshold, the low 
pass filter to a horizontal direction is made to act. In this technique, the horizontal-blocks 
boundary detection range 1301 and the vertical block boundary detection range 1302 in which 
the value is variable are set as horizontal and vertical both directions, When the macroblock 
boundary 1303 does not exist in this range, a block border is not detected but it is made not to 
make a low pass filter act. 

TO03 61 Drawing 14 and drawing 15 show composition of one embodiment for a circuit to realize 
the technique of this invention shown in drawing 1 . Drawing 16 and drawing 17 show similarly 
an example of realization according a technique shown in drawing 2 which is an application of 
drawing 1 to a circuit as composition. 

[0037] An example for realizing drawing 1 is drawing 14 . This image-filters equipment 1408 The 
decoded image input terminal 1401 and the quantization parameter input terminal 1402, The 
processing generating picture terminal 1403, the filter control part 1404, and the low pass filter 
1405, The edge enhancement filter 1406, the selection circuitry 107, and the low pass filter table 
1409, The edge enhancement filter table 1410 and the timing input terminal 141 1, It comprises 
the low pass filter control section 1412, the edge enhancement filter control section 1413, the 
line memory 1414 of a low pass filter, the line memory 1415 of an edge enhancement filter, and 
the selection-circuitry control section 1416. The line memories 1414 and 1415 are used for 
preservation of data for a picture of several lines in the case of filter application. The decoded 
image signal 1417 is inputted from the input terminal 1401, and is inputted into the low pass 



9 



filter 1405 and the edge enhancement filter 1406. 

[0038]It can come, simultaneously a quantization parameter signal and the 1418 timing signals 
1419 are inputted and analyzed from the input terminals 1402 and 1411 to the filter control part 
1404. The low pass filter control section 1412 contained in this filter control part 1404, The low 
pass filter control signal 1424 and the edge enhancement filter control signal 1423 are given to 
the low pass filter table 1409 and the edge enhancement filter table 1410 by the edge 
enhancement filter control section 1413, respectively. 

[003 9] Thereby, the suitable tap coefficient 1426 of a low pass filter and the tap coefficient 1425 
of an edge enhancement filter are passed to each filter circuit. The selection circuitry 107 is 
controlled by the selection-circuitry control signal 1421 from the selection-circuitry control 
circuit 1416, either an output of the low pass filter 1405 or an output of the edge enhancement 
filter 1406 is chosen, and the output image signal 1422 is outputted from the processing 
generating picture terminal 1403. In this circuit, since the low pass filter 1405 and the edge 
enhancement filter 1406 have the original memories 1414 and 1415, little operation of delay is 
comparatively possible. 

[0040] On the other hand, it is the image-filters equipment 1508 of drawing 15 which unified a 
memory using a data bus. This edge enhancement filter circuit The decoded image input terminal 
1501 and the quantization parameter input terminal 1502, The processing generating picture 
terminal 1503, the filter control part 1504, and the low pass filter 1505, The edge enhancement 
filter circuit 1506, the selection circuitry 107, and the low pass filter table 1509, It has edge 
enhancement and the filter table 1510, the timing input terminal 1511, the low pass filter control 
section 1512, the edge enhancement filter control section 1513, the line memory 1514, and the 
selection-circuitry control section 1516. The decoded image signal 1517 inputted from the input 
terminal 1501 is inputted into the low pass filter 105 and the edge enhancement filter 106. 
[0041] The quantization parameter signal 1518 and the timing signal 1519 are inputted from the 
input terminals 1502 and 1511 to the filter control part 1504, and it is analyzed in the low pass 
filter control section 1512 and the edge enhancement filter control section 1513. From these two 
control sections, the low pass filter table control signal 1524 and the edge enhancement filter 
table control signal 1523 are given to the low pass filter table 1509 and the edge enhancement 
filter table 1510. As a result, the optimal low pass filter tap coefficient 1526 and the edge 
enhancement filter tap coefficient 1525 are given to each filter circuit. 

[0042]The selection-circuitry control section 1516 outputs the selection-circuitry control signal 
1512, and any one is chosen from two signals by the selection circuitry 107, and it is outputted as 
the output image signal 1522 from the processing generating picture terminal 1203. In this 
circuit, the low pass filter 1505 and the edge enhancement filter 1506 are sharing the memory 
1514 via a data bus. For this reason, although circuit structure can be made comparatively 
smaller than a case of drawing 12 , control of the whole circuit becomes a little complicated. 
[0043]Next, an example of 1 realization of a circuit of drawing 2 is shown in drawing 16 and 
drawing 17 . In drawing 16 , the image-filters equipment 1608, The decoded image input terminal 
1601 and the quantization bara meter input terminal 1602, The processing generating picture 



terminal 1603, the filter control part 1604, and the median filter 1605, The edge enhancement 
filter circuit 1606 and the edge enhancement filter table 409, It has the median filter control 
section 1609, the edge enhancement filter control section 1610, the timing input terminal 1611, 
the line memory 1612, and the line memory 1613, and the median filter 1605 is used as the block 
distortion removal filter 205. 

[0044]The decoded image signal 1617 is inputted into the input terminal 1601 in drawing 16 , 
The image data is inputted into the median filter 1605, and removes block distortion and a 
mosquito noise beforehand, The edge enhancement filter 206 is made to act after that, it has 
become circuitry which outputs the output image signal 1622, and a median filter is controlled by 
median filter system ****** 1624 from the median filter control section 1609. 
[0045]The edge enhancement filter table control signal 1623 is outputted from the edge 
enhancement filter control section 1610, and, thereby, the edge enhancement filter tap coefficient 
1625 is outputted to the edge enhancement filter 1506 from a filter table. These control is 
controlled by the control circuit 1604 which makes information the quantization parameter 
control signal 1618 and the timing signal 1619. As for this example, the line memory 1613 is 
given to the line memory 1612 and the edge enhancement filter 1506 like a case of drawing 12 at 
the median filter 1605, respectively. Since it applies to the output terminal 1603 from the input 
terminal 1601 since a memory is individually given to each filter, and it has a memory 
individually while little filtering processing of delay is possible, the feature of this example is at 
a point that circuit structure becomes large. 

[0046]On the other hand, one embodiment of the circuit which unified the memory is drawing 
17 . this image-filters equipment 1708 — decoding — **** — with the input terminal 1701 and the 
quantization parameter input terminal 1702. It has the processing generating picture terminal 
1703, the filter control part 1704, the median filter 1705, the edge enhancement filter circuit 
1706, the edge enhancement filter control section 1709, the timing signal input terminal 1711, 
the line memory 1715, and the memory control section 1716. The decoded image signal 1717 
inputted into the decoded image input terminal 1701 is first inputted into the median filter 1705, 
and noise rejection processing of block distortion etc. is performed to it. The timing signal 1719 
is inputted into the timing signal input terminal 1711, and the quantization parameter signal 1718 
is inputted into the quantization parameter input terminal 1702. An edge enhancement filter 
control section controls an edge enhancement filter by the quantization parameter signal 1718. 
[0047]The median filter 1705 operates in this example, referring to not a control section but a 
quantization parameter value directly, and about the edge enhancement filter 1706. It has 
composition which has a filter table in an edge enhancement filter circuit, optimal filtering 
processing is performed by the control signal 1723, and the output image signal 1722 is 
outputted. In this circuit, since the line memory 1715 is shared, complicated processing is 
required of managements of a memory, such as timing control. These processings are performed 
by the memory control section 1716. 

[0048]In that a memory was unified, although a circuit of this embodiment is the same as that of 
drawing 13 , In a circuit of drawing 14 , in order that a filter may be a series connection in this 
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example and two filters may operate simultaneously to being always one, time to access a 
memory cuts in twice a filter which accesses a memory since one of two filters is chosen. 
Therefore, delay from the input terminal 1701 to the output terminal 1703 becomes very large, 
and while an increase in a delay value by this memory unification will become more remarkable 
compared with a case of drawing 14 , it can reduce circuit structure. 

[0049] Although invention made by this invention person above was concretely explained based 
on an embodiment, it cannot be overemphasized that it can change variously in the range which 
this invention is not limited to the above-mentioned embodiment, and does not deviate from the 
summary. 
[0050] 

[Effect of the Invention]Since an operation of the low pass filter to a portion with high 
quantization precision is lost in order to control a filter based on quantization information when 
filtering to the decoded image according to this invention, as explained above, A low pass filter 
cannot act on the portion in which block distortion does not exist, but a low pass filter can be 
made to act on the portion in which block distortion exists. Since the appearance of block 
distortion or a mosquito noise can be predicted from quantization information, it becomes 
possible to make an edge enhancement filter act to the portion into which a noise does not 
appear. The edge enhancement which controlled the noise becomes possible from the above 
thing, and the improvement of large image quality can be aimed at. 

TECHNICAL FIELD 



[Field of the Invention]This invention is applied to the decoding device of the picture signal 
compressed by image coding systems, such as MPEG, and relates to effective technology. 

PRIOR ART 

[Description of the Prior Art] In the conventional image decoding device, in order to reduce the 
noise contained in an outputted image, it is common to use a low pass filter. For example, in 
image coding systems, such as MPEG, when a motion of a picture is large, encoding efficiency 
gets worse. For this reason, in order to reduce the code amount to generate and to quantize 
roughly at the time of coding, In order that the thing which is a unit of coding as a result and 
which distortion generates for every block may reduce the image deterioration by this block 
distortion that often exists (it is called block distortion below.), When the movement quantity of 
an image is large, a low pass filter is applied to a decoded image, and the technique of removing 
such block distortion is generally known well. 
[0003] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, when filtering [ this invention ] to the decoded 
image, in order to control a filter based on quantization information, an operation of the low pass 
filter to a portion with high quantization precision is lost. 

Therefore, a low pass filter cannot act on the portion in which block distortion does not exist, but 
a low pass filter can be made to act on the portion in which block distortion exists. 
Since the appearance of block distortion or a mosquito noise can be predicted from quantization 
information, it becomes possible to make an edge enhancement filter act to the portion into 
which a noise does not appear. The edge enhancement which controlled the noise becomes 
possible from the above thing, and the improvement of large image quality can be aimed at. 



TECHNICAL PROBLEM 

[Problem to be solved by the invention] In the removing method of the block distortion by the 
conventional low pass filter, since the low pass filter is applied per image frame, a low pass filter 
will be applied also to the portion which block distortion has not generated, and there is a 
problem that the whole picture fades. 

[0004]Since it generates [ block distortion ] in many cases when the quantization precision at the 
time of coding is low, if quantization precision is high, even if movement quantity is large, it will 
become difficult to generate block distortion. However, in the block distortion removing method 
by the low pass filter which is conventional method, since only the motion information which is 
difference information with a front picture is referred to, also when the quantization precision at 
the time of coding is high, a low pass filter is applied and there is a problem that the whole 
picture fades. 

[0005]Since recognition of the picture as which the outline is generally emphasized "is made into 
a good picture" rather than the picture from which the outline fell is carried out, it needs to 
emphasize an outline in a picture. However, in conventional method, in order to apply the low 
pass filter for removing block distortion, while the contour part of a picture is also referred to as 
fading simultaneously, there is a title. 

[0006]The purpose of this invention prevents the outline of a picture from fading while reducing 
the block distortion generated when a large quantization step is taken, in order to reduce a code 
amount to the big picture of a motion, and it provides the image decoding device which can raise 
display image quality. About the other purposes and the new feature, it will become clear from 
description and the accompanying drawing of this Description along [ said ] this invention. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing H it is a block diagram showing the theoretic composition of the image decoding 
device of this invention. 

[Drawing 21 It is a block diagram showing the embodiment of the filter device in the image 
decoding device of drawing 1 . 

[Drawing 31 It is a block diagram showing other embodiments of the filter device in the image 
decoding device of drawing 1 . 

[Drawing 41 It is a block diagram showing the embodiment of the filter device of drawing 2 . 
[Drawing 51 It is a key map showing an example of a low pass filter. 
[Drawing 61 It is a key map showing an example of a highpass filter. 
fDrawing 71 It is a key map showing an example of an edge enhancement filter. 
[Drawing 81 It is a key map showing an example of a low pass filter with a filter table. 
[Drawing 91 It is a key map showing an example of a highpass filter with a filter table. 
[Drawing 10] It is a key map showing an example of a median filter. 
[Drawing 1 11 It is a key map showing **** for an example of the area division of the 
quantization parameter of DCT blocks. 

[Drawing 121 It is an explanatory view showing an example of the method of calculation of the 
normal child-ized value Qav of a filter block. 

[Drawing 131 It is an explanatory view showing an example of the detection range of block 
distortion. 

[Drawing 141 It is a block diagram showing the embodiment of the filter device in the picture 
**** equipment of drawing 1 . 

[Drawing 151 It is a block diagram showing other embodiments of the filter device in the picture 
**** equipment of drawing 1 . 

[Drawing 161 It is a block diagram showing other embodiments of the filter device of drawing 2 . 
[Drawing 17] It is a block diagram showing other embodiments of the filter device of drawing 2 . 
[Explanations of letters or numerals] 

101 Decoded image input terminal 

102 Quantization parameter input terminal 

103 Processing generating picture terminal 
108,208,308,408 Image enhancement filter device 

309 The filter table of an edge enhancement filter 

310 The filter table of a low pass filter 
406 Edge enhancement filter circuit 
408 Image enhancement filter device 

501 Delay circuit 

502 Tap coefficient 

503 Equalizing processing coefficient 
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708 Edge enhancement filter circuit 
1408-1508, 1608, 1708 image-filters equipment 
109 Decoder 

1301 Horizontal-blocks boundary detection range 

1302 Vertical block boundary detection range 
1404-1504, 1604, 1704 filter control parts 

MEANS 

[Means for solving problem]It will be as follows if the outline of a typical thing is explained 
among invention indicated in an application concerned. That is, in this invention, filtering using 
the quantization parameter as a control signal is performed in the latter part of a decoder. That is, 
the operation of the low pass filter was controlled not using motion information but using the 
quantization information at the time of coding so that a low pass filter acted only to the portion 
which block distortion has generated. In order to emphasize the contour part of an inputted image 
to the portion in which block distortion does not exist, the filter (the following, edge 
enhancement filter) which emphasizes a contour part is made to act. 

[0008] It is made to act on an image by providing a low pass filter and an edge enhancement filter 
in the outputting part of a decoded image, and changing suitably this low pass filter and edge 
enhancement filter as these concrete realization techniques, using the quantization information at 
the time of coding. 

[0009] As composition into which this technique was developed, using the block distortion 
removal filter by quantization information, etc., before performing edge enhancement, block 
distortion is removed, it is making an edge enhancement filter act over the whole picture after 
that, and edge enhancement which controlled the noise is performed. 
[0010] 

[Mode for carrying out the invention] Hereafter, the suitable embodiment of this invention is 
described based on Drawings. Drawing 1 is one embodiment **** of the image decoding device 
of this invention. The image-filters equipment 108 of this example The decoded image input 
terminal 101, It comprises the quantization parameter input terminal 102, the processing 
generating picture terminal 103, the control device 104, the low pass filter 105, the edge 
enhancement filter 106, and the selection circuitry 107, and let the decoded image 117 which the 
decoder 109 outputted be an inputted image. 

[0011]The decoder 109 comprises the variable length decoder (VLD) 110, the inverse 
quantization device (IQ) 111, and the reverse discrete cosine transform machine (IDCT) 1 12, 
with this decoder 109, decoding processing of the input coded image 113 is carried out, and it 
outputs the decoded image 117. Simultaneously, the table of the quantization parameter used 
from the inverse quantization device 111 on the occasion of inverse quantization is given to the 
control circuit 104 as the quantization parameter signal 1 18. The image-filters equipment 108 of 
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this embodiment is constituted by the selection circuitry 107 which chooses the picture processed 
with the low pass filter 105, the edge enhancement filter 106, and one of filters, and the control 
circuit 104 which controls said selection circuitry 107 based on a quantization parameter value. 
[0012]The decoded image signal 117 inputted into the decoded image input terminal 101 is 
inputted into both the low pass filter 105 and the edge enhancement filter 106. Simultaneously 
with it, the control circuit 104 the quantization parameter signal 118 of the decoded image to 
origin. The control signal 121 is sent to the control circuit 107, when a quantization parameter 
value is large, the low pass filter output signal 1 19 is chosen, when a quantization parameter 
value is small, the edge enhancement filter output signal 120 is chosen, and it outputs as the 
output image signal 122 from the output terminal 103. 

[0013]The feature of the image decoding device of this example is in the image-filters equipment 
108. Hereafter, this image-filters device part is explained. Drawing 5 is an example of a low pass 
filter. This low pass filter is a filter of three taps, and it comprises the two delay circuits 501 and 
product sum operation machines, and the input pixel 504 is inputted into the delay circuit 501, 
respectively, and is delayed. And to each output of the delay circuit 501, the tap coefficient 502 
is made to act, it adds, finally equalizing processing 503 is performed, and the output picture 
elements 505 are obtained. A low-frequency component is passed by the filter of this example 
giving twice as many dignity as this to a main pixel value to the next pixel value, and applying 
one fourth. 

[0014] Drawing 6 is an example of the highpass filter which is needed in an edge enhancement 
filter. Like drawing 5 , it is a filter of three taps, and it comprises the two delay circuits 601 and 
product sum operation machines, and the input pixel 604 is inputted into the delay circuit 601, 
and is delayed. The tap coefficient value 602 of the filter of this example is taking difference 
with the next pixel, and passes only a high frequency component. 

r00151 Drawing 7 shows the example of composition of the edge enhancement filter 708 using 
the highpass filter of drawing 6 . The edge enhancement filter 708 of this embodiment is 
realizable by making the highpass filter 706 act to the inputted image 704, adding the outline 
which is an output with an adding machine to the original inputted image 704 like drawing 7 , and 
obtaining the outputted image 705. In order to realize the edge enhancement filter of this 
example by three taps like a low pass filter, the tap coefficient 702 is set up like drawing 7 . Since 
this 3 tap edge enhancement filter circuit comprises the delay circuit 701 and the tap coefficient 
702 and it is constituted by the sum of the highpass filter which passes the ingredient of the high 
frequency region of a picture, and the original pixel value, Edge enhancement is realized by 
making into the output picture elements 705 what added the high pass ingredient to the input 
pixel 704. 

r00161 Drawing 2 shows one of the embodiments of the image-filters equipment in the image 
decoding device of drawing 1, and this image-filters equipment 208, It comprises the decoded 
image input terminal 201, the quantization parameter input terminal 202, the processing 
generating picture terminal 203, the control device 104, the block distortion removal filter 205, 
the edge enhancement filter 106, and the selection circuitry 107. 
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[0017]The decoded image signal 217 which the quantization parameter signal 218 inputted into 
the quantization parameter input terminal 202 was inputted into the control circuit 104, and was 
inputted from the signal decoded image input terminal 201 is first inputted into the block 
distortion removal filter 205. A control circuit outputs the selection time control signal 221 with 
a quantization parameter value, and after choosing either the block distortion removal filter 
output signal 219 or the decoded image signal 217 by this and emphasizing an outline with the 
edge enhancement filter 106, it outputs as the output image signal 222. 

[0018]In drawing 1 , to the low pass filter 205 and the edge enhancement filter 106 having been 
chosen, before performing edge enhancement by this technique, the cause of the noise is 
beforehand removed with the block distortion removal filter 205, and in order to perform edge 
enhancement after that, it becomes possible to always perform edge enhancement. A 
quantization parameter performs control of the block distortion removal filter 205 and the edge 
enhancement filter 106 like the case of drawing 1 . 

[0019]As stated above, in this example, constitute the 1st filter from a one-dimensional low pass 
filter, and constitute the 2nd filter from a one-dimensional edge enhancement filter, but. It can 
guess easily from the above-mentioned embodiment that a two-dimensional filter or a noise 
reducer can use other filters as these filters, and the improvement of image quality can be aimed 
at by controlling using a quantization parameter value also to those filters. 

[0020]The image-filters equipment of drawing 3 is a developed type of the technique of drawing 
i, and this image-filters equipment 308, The decoded image input terminal 301, the quantization 
parameter input terminal 302, and the processing generating picture terminal 303, It comprises 
the control device 104, the low pass filter 305, the edge enhancement filter 306, the selection 
circuitry 107, the edge enhancement filter table 309, and the low pass filter table 310. 
[0021]This filter table the tap coefficient of the low pass filter 105 with a form as shown by 
drawing 6 on the low pass filter table 310. It has a tap coefficient of the edge enhancement filter 
306 in the edge enhancement filter table 309 every partly, respectively, and it has been the 
greatest feature to choose the tap coefficient value of each filter with the value of a quantization 
parameter. The decoded image signal 317 inputted into the input terminal 301 is inputted into the 
low pass filter 105 and the edge enhancement filter 106. 

[0022]The quantization parameter signal 318 is inputted into the control circuit 104 from the 
quantization parameter input terminal 302. The edge enhancement filter table control signal 323 
and the low pass filter table control signal 324 are outputted by this quantization parameter value 
to the edge enhancement filter table 309 and the low pass filter table 310, respectively. And the 
edge enhancement filter tap coefficient 325 and the low pass filter tap coefficient 326 are passed 
to each filter circuit by this control signal. With the selection-circuitry control signal 321 from 
the control circuit 104, the control circuit 107 chooses one of the low pass filter output signal 319 
and the edge enhancement filter output signals 320, and makes it the output image signal 322. 
[0023]The example of composition of the filter for changing the tap coefficient value of a low 
pass filter with a quantization parameter value is shown in drawing 8 . The filter of drawing S is a 
lowpass filter circuit of five taps which comprise the delay circuit 801, the tap coefficient 
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multiplier 802, the equalization coefficient multiplication machine 803, and the filter table 806. 
[0024]In this filter, after each delay value of the input pixel signal 804 is processed with a tap 
coefficient and is finally altogether added with the multiplier 802 formed in each tap, it is 
equalized with the equalization multiplier 803 and becomes the outputted image 805. Two tap 
coefficient groups were shown in the filter table 806 as an example. Rather than the case of a 
left-hand side coefficient group, since the zone of the filter serves as the narrow characteristic, a 
right-hand side coefficient group passes only the ingredient which is a low frequency wave more. 
Therefore, it is possible to analyze a quantization parameter value, to choose a right-hand side 
coefficient, when the appearance of a noise is expected, and to choose a left-hand side 
coefficient, in being other. 

[0025]The embodiment of the highpass filter which is a variable tap coefficient used for an edge 
enhancement filter is shown in drawing 9 . The edge enhancement filter circuit of this 
embodiment is an edge enhancement filter circuit of five taps which comprise the delay circuit 
901, the tap coefficient multiplier 902, the alpha value multiplier 903, and the filter table 906. 
The zone of right-hand side is narrow and, as for the tap coefficient, the zone has become widely, 
as for left-hand side as is shown in the filter table 906. Thus, tap numbers can be made variable 
by making a tap coefficient value variable. 

[0026]When the outline of the whole picture is sweet, this filter table 906 is used by the picture 
by which the outline is solid using the tap coefficient of the left-hand side which extended the 
zone as the coefficient group on the right-hand side of [ narrow ] a zone is used. Since adding a 
contour part to an original image has realized edge enhancement in the method shown in drawing 
7, in the embodiment of drawing 9 . It is being further taken into consideration how much the 
contour part which is an output value of not only a tap coefficient value but a highpass filter is 
added to an original image in analyzing a quantization parameter. It is determined here the 
outline components of which after the input pixel value 904 is processed by each tap, the 
multiplication of it is carried out to the alpha value 919 with the multiplier 903, and it puts to an 
input pixel value. This alpha value is controlled using a quantization parameter. 
[0027]The composition of drawing 4 is a developed type of the technique of drawing 2 , and this 
image-filters equipment 408, It has the decoded image input terminal 401, the quantization 
parameter input terminal 402, the processing generating picture terminal 403, the control device 
104, the block distortion removal filter 205, the edge enhancement filter 406, the selection 
circuitry 107, the edge enhancement filter table 409, and the processing generating picture 
terminal 403. The decoded image signal 417 inputted from the decoded image input terminal 401 
is inputted into the block distortion removal filter 205. 

[0028]It can come, simultaneously the quantization parameter signal 418 is inputted into the 
quantization parameter input terminal 402, and this signal is inputted into the control circuit 104. 
With the selection-circuitry control signal 421 from this control circuit 104, one of the block 
distortion removal filter output signal 419 and the decoded image signals 417 is chosen by the 
selection circuitry 107. Thus, it is possible to make the block distortion removal filter 205 act to 
the inputted picture, and to make the edge enhancement filter 106 in the latter part act over the 
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whole picture by removing block distortion etc. beforehand. 

[0029]The control signal 423 is outputted and controlled to the filter table 409, the tap coefficient 
425 of the edge enhancement filter 406 becomes settled by this, and the control circuit 104 is 
passed to the edge enhancement filter 406. In this edge enhancement filter 406, after making this 
tap coefficient 425 act on the inputted picture, it outputs from the processing generating picture 
terminal 403 as the output image signal 422. 

[0030]In the embodiment of drawing 4 , although the block distortion removal filter 205 was 
used, there is a median filter as an example of a filter effective in block distortion removal. The 
median filter is constituted by the delay circuit 1001 and the comparator 1006 as shown in 
drawing 10 . If the tap numbers of a filter are used as n tap, it will compare [ input pixel / 1004 ] 
about all the n pixel values, and the pixel value which is the median 1007 will be outputted as the 
output picture elements 1005. A median filter is a filter from which only a noise component can 
be removed comparatively efficiently, without dropping the original outline of a picture. 
[0031]There are all of the greatest feature of such filter constitution described above in being 
controlled by a quantization parameter. Although one picture is constituted by the set of the 
macroblock, this quantization parameter is defined by the macro block unit. As a macroblock is 
shown in dr awing 11 , four DCT blocks 1 100 in the case of image compression coding gather, 
and the quantization parameter value is constant at 1106 units of this macroblock. This 
quantization parameter value has big influence on imaging quality. 

[0032JDCT blocks can be divided into the dc component 1101, the low-frequency component 
1102, the vertical high frequency component 1103, the horizontal high frequency component 
1 104, and the high frequency component 1 105 as shown, for example in drawing 11 . When the 
value of the quantization parameter of the dc component 1101 is lar ge, in a decoded image, a 
quantization error becomes large, the luminance value of the whole DCT-blocks field changes 
per DCT blocks, and block like shape carries out an image, it is recognized, and this serves as 
block distortion. When the quantization parameter value in the field of the high frequency 
component 1105 is large, Since the noise called a mosquito comes out in order that distortion 
may come out to a high region, and also the information on a high frequency component is 
missing, also becoming a cause which it becomes impossible to express a sharp contour part, and 
forms block distortion between contiguity blocks is generally known. 

[0033]The filter device in this invention performs filtering processing in the unit of the filter 
block 1 107 to the whole picture, when filtering, for example in the whole picture. As an example 
of how to treat the quantization parameter of the filter block 1107, the quantization parameter 
value of each pixel contained in the filter block 1 107 can be asked by weighting a pixel number 
like drawing 11 . This value Qav is expressed with following formula Qav=(NL-Nu-Ql+NR-Nu -q2+nl- 

ND-Q3+NR-ND-Q4)/t 2 . 

[0034]if the technique of this invention is boiled and it depends, it can be guessed whether 
generating of a noise is predicted with this Qav value by the field on which filtering processing is 
made to act comparatively easily and correctly. If the value of this Qav is large, a low pass filter 
will be made to act in the technique of drawing 1 , and a block distortion removal filter will be 
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made to act by the technique of drawing 2 . Therefore, edge enhancement is performed without 
making a low pass filter act and dropping an outline on the macroblock 1106 with a small 
quantization parameter value, in the macroblock 1 106 with a large quantization parameter, a low 
pass filter acts and reduction of a noise is performed. 

r0035] Drawino 13 can be considered as an example of a block distortion removal filter which 
removes only block distortion. A quantization parameter value changes by a macro block unit. [ 
for this reason, / in the filter block 1 107 on which a filter is made to act ], Compare the existing 
quantization parameter value about perpendicularity and a horizontal direction, and The 
maximum max (Ql, Q3), max (Q2, Q4), max (Ql, Q2), and max (Q3, Q4) are taken, When max 
(Ql, Q3) or max (Q2, Q4) is larger than a threshold, the low pass filter to a perpendicular 
direction is made to act, and when max(Ql, Q2) max (Q3, Q4) is larger than a threshold, the low 
pass filter to a horizontal direction is made to act. In this technique, the horizontal-blocks 
boundary detection range 1301 and the vertical block boundary detection range 1302 in which 
the value is variable are set as horizontal and vertical both directions, When the macroblock 
boundary 1303 does not exist in this range, a block border is not detected but it is made not to 
make a low pass filter act. 

r003 61 Drawing 14 and drawing 15 show the composition of one embodiment for a circuit to 
realize the technique of this invention shown in drawing 1 . Drawing 16 and drawing 17 show 
similarly the example of realization according the technique shown in drawing 2 which is an 
application of drawing 1 to a circuit as composition. 

[0037] An example for realizing drawing 1 is drawing 14 . This image-filters equipment 1408 The 
decoded image input terminal 1401 and the quantization parameter input terminal 1402, The 
processing generating picture terminal 1403, the filter control part 1404, and the low pass filter 
1405, The edge enhancement filter 1406, the selection circuitry 107, and the low pass filter table 
1409, The edge enhancement filter table 1410 and the timing input terminal 1411, It comprises 
the low pass filter control section 1412, the edge enhancement filter control section 1413, the 
line memory 1414 of a low pass filter, the line memory 1415 of an edge enhancement filter, and 
the selection-circuitry control section 1416. The line memories 1414 and 1415 are used for 
preservation of the data for the picture of several lines in the case of filter application. The 
decoded image signal 1417 is inputted from the input terminal 1401, and is inputted into the low 
pass filter 1405 and the edge enhancement filter 1406. 

[0038]It can come, simultaneously a quantization parameter signal and the 1418 timing signals 
1419 are inputted and analyzed from the input terminals 1402 and 1411 to the filter control part 
1404. The low pass filter control section 1412 contained in this filter control part 1404, The low 
pass filter control signal 1424 and the edge enhancement filter control signal 1423 are given to 
the low pass filter table 1409 and the edge enhancement filter table 1410 by the edge 
enhancement filter control section 1413, respectively. 

[003 9] Thereby, the suitable tap coefficient 1426 of a low pass filter and the tap coefficient 1425 
of an edge enhancement filter are passed to each filter circuit. The selection circuitry 107 is 
controlled by the selection-circuitry control signal 1421 from the selection-circuitry control 
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circuit 1416, either the output of the low pass filter 1405 or the output of the edge enhancement 
filter 1406 is chosen, and the output image signal 1422 is outputted from the processing 
generating picture terminal 1403. In this circuit, since the low pass filter 1405 and the edge 
enhancement filter 1406 have the original memories 1414 and 1415, little operation of delay is 
comparatively possible. 

[0040]On the other hand, it is the image- filters equipment 1508 of drawing 15 which unified the 
memory using the data bus. This edge enhancement filter circuit The decoded image input 
terminal 1501 and the quantization parameter input terminal 1502, The processing generating 
picture terminal 1503, the filter control part 1504, and the low pass filter 1505, The edge 
enhancement filter circuit 1506, the selection circuitry 107, and the low pass filter table 1509, It 
has edge enhancement and the filter table 1510, the timing input terminal 1511, the low pass 
filter control section 1512, the edge enhancement filter control section 1513, the line memory 
1514, and the selection-circuitry control section 1516. The decoded image signal 1517 inputted 
from the input terminal 1501 is inputted into the low pass filter 105 and the edge enhancement 
filter 106. 

[0041]The quantization parameter signal 1518 and the timing signal 1519 are inputted from the 
input terminals 1502 and 1511 to the filter control part 1504, and it is analyzed in the low pass 
filter control section 1512 and the edge enhancement filter control section 1513. From these two 
control sections, the low pass filter table control signal 1524 and the edge enhancement filter 
table control signal 1523 are given to the low pass filter table 1509 and the edge enhancement 
filter table 1510. As a result, the optimal low pass filter tap coefficient 1526 and the edge 
enhancement filter tap coefficient 1525 are given to each filter circuit. 

[0042]The selection-circuitry control section 1516 outputs the selection-circuitry control signal 
1512, and any one is chosen from two signals by the selection circuitry 107, and it is outputted as 
the output image signal 1522 from the processing generating picture terminal 1203. In this 
circuit, the low pass filter 1505 and the edge enhancement filter 1506 are sharing the memory 
1514 via a data bus. For this reason, although circuit structure can be made comparatively 
smaller than the case of drawing 12 , control of the whole circuit becomes a little complicated. 
[0043]Next, the example of 1 realization of the circuit of drawing 2 is shown in drawing 16 and 
drawing 17 . In drawing 16 . the image-filters equipment 1608, The decoded image input terminal 
1601 and the quantization bara meter input terminal 1602, The processing generating picture 
terminal 1603, the filter control part 1604, and the median filter 1605, The edge enhancement 
filter circuit 1606 and the edge enhancement filter table 409, It has the median filter control 
section 1609, the edge enhancement filter control section 1610, the timing input terminal 1611, 
the line memory 1612, and the line memory 1613, and the median filter 1605 is used as the block 
distortion removal filter 205. 

[0044] The decoded image signal 1617 is inputted into the input terminal 1601 in chawing 16 , 
The image data is inputted into the median filter 1605, and removes block distortion and a 
mosquito noise beforehand, The edge enhancement filter 206 is made to act after that, it has 
become circuitry which outputs the output image signal 1622, and a median filter is controlled by 
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median filter system ****** 1624 from the median filter control section 1609. 
[0045]The edge enhancement filter table control signal 1623 is outputted from the edge 
enhancement filter control section 1610, and, thereby, the edge enhancement filter tap coefficient 
1625 is outputted to the edge enhancement filter 1506 from a filter table. These control is 
controlled by the control circuit 1604 which makes information the quantization parameter 
control signal 1618 and the timing signal 1619. As for this example, the line memory 1613 is 
given to the line memory 1612 and the edge enhancement filter 1506 like the case of drawing 12 
at the median filter 1605, respectively. Since it applies to the output terminal 1603 from the input 
terminal 1601 since the memory is individually given to each filter, and it has a memory 
individually while little filtering processing of delay is possible, the feature of this example is at 
the point that circuit structure becomes large. 

[0046]On the other hand, one embodiment of the circuit which unified the memory is drawing 
17 . this image-filters equipment 1708 — decoding — **** — with the input terminal 1701 and the 
quantization parameter input terminal 1702. It has the processing generating picture terminal 
1703, the filter control part 1704, the median filter 1705, the edge enhancement filter circuit 
1706, the edge enhancement filter control section 1709, the timing signal input terminal 171 1, 
the line memory 1715, and the memory control section 1716. The decoded image signal 1717 
inputted into the decoded image input terminal 1701 is first inputted into the median filter 1705, 
and noise rejection processing of block distortion etc. is performed to it. The timing signal 1719 
is inputted into the timing signal input terminal 1711, and the quantization parameter signal 1718 
is inputted into the quantization parameter input terminal 1702. An edge enhancement filter 
control section controls an edge enhancement filter by the quantization parameter signal 1718. 
[0047]The median filter 1705 operates in this example, referring to not a control section but a 
quantization parameter value directly, and about the edge enhancement filter 1706. It has 
composition which has a filter table in an edge enhancement filter circuit, optimal filtering 
processing is performed by the control signal 1723, and the output image signal 1722 is 
outputted. In this circuit, since the line memory 1715 is shared, complicated processing is 
required of managements of a memory, such as timing control. These processings are performed 
by the memory control section 1716. 

[0048]In that the memory was unified, although the circuit of this embodiment is the same as 
that of drawing 13 , In the circuit of drawing 14 , in order that a filter may be a series connection 
in this example and two filters may operate simultaneously to being always one, time to access a 
memory cuts in twice the filter which accesses a memory since one of two filters is chosen. 
Therefore, delay from the input terminal 1701 to the output terminal 1703 becomes very large, 
and while the increase in the delay value by this memory unification will become more 
remarkable compared with the case of drawing 14 , it can reduce circuit structure. 
[0049] Although invention made by this invention person above was concretely explained based 
on the embodiment, it cannot be overemphasized that it can change variously in the range which 
this invention is not limited to the above-mentioned embodiment, and does not deviate from the 
summary. 
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mm i ] mmw&rRtx *> smztumm 

m-17 4/wxwi,. mim^mmtix. mp 
e GMmmmf^uzmiD c Tfl«*iMWM-4 

imm ] mm-?)? a wtsMfmm-ny 
ik«Ho mi htih^b mmbt&imm i mim 

[ 11*114 3 mm-<V7 4}U?t lX7"ny7W£ 

IS&t h Z. b £ a 69 k L/£ p-a-t. 7 4 /P7 h h 

tatv- 7 a ivftfm^tihbbh^ mien~^ 

tts ®m~n7 <j\s?m%mnMwm®i,z&3 

itvm. mm-<07 4fu^<Diamm^Mix7 4 
wmzm ozt ^WLbi-imm i m&m 
m. 

[0001] 

imtoMtt&mm \ *%wii . m p e g^obm 

[0002] 

mz$ttiis4 x&m&tit:Mz^ u-ka7 4)v 
9 im^e>tf-mjx°b&. mum p e g&^b 

mtvmx-h h 7d •/ 7 r 1 1 , * - fc 

tfUfuthh {ixrya'y?m*bH&. > z<D7'u 

J:<*Q£>fvO>6. 
[0003] 



[^BB^^Uidfc-rsHS] %&<r>u->*X7A)V 
7 fc i S 7 d y 7 £&<9|&*7j . B& 7 A# 
iarn 7 4 Srilffl LT ^$fctf>fc , 7o y 7 
LTV^V^^tov^T t owe* 7 4 /l^7 

•5. 

[ 0 0 0 4 ] ifc, 7'P -y 7S»ttflr#ft»<0* : HlS» 

stmji', < r 1 7*p -y t&wtm. uz 

U>>U ^*^^T'fel>P-A-7.7-f^7fc 
* : FflSltft*Wv in-A'77 4^7 ^jfffl LX 

t o o o 5 3 -mmmmmztix^mm 

U l U> 7*P7 7S^Sr^-TI.^^ 

[0006] *5HBcoaWtt, U&^SsSrMflWcWL 
T#v*£^fX^£fi^7T7r£*# < 
«^fc«4t S 7'p 7 7S*fl£»f * k t i CStAott 

[0007] 

V , n°7 ^ - 7 ^MWi^k LtfflV^7 4^ 

Slf^tW LT^p- v« 7 4 /U7^ffl-f I. J: 3 fc. 

7'P7 7S^#ftt=5r^gp^MtT(i. ATlB 

m®BMmmt&t:Mz. wmt*mti7 4n< 
7 (jaiT. mmm7 4iu?) &m$iti. 
[ooos] ztikozmznmmb ixu, 

B«<0{iJ^»tcowt^7 ^ ;U7 kHiKSP7 4)V9 5r 

4/u?b®mM7 4JU?zmm) Y )%iizbi,z£ 

[00093 4^. *#ffi*«8!S*fcflWti: LTiiu 
M^flBifc J: £ 7~p 7 7S3#£ 7 4 ;P7^£fflv^ 

«, HIKSP7 4 ^7£Bffi^2^oT#fflS^I> 

[00 103 
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-mmm&&. *»icoit7 iwmmmt. a 

k. mmm&J)ifcFW3t . ©HfllggKMk. n-/\-7 

7 ovtmt . $HKiP7 4)v?mt . astf«io7 
■e«jS3*iT*iD . a#»io9#aj*Lfca#ii«ii7*' 

A:bB®k-fl>. 

[ooin a-^sio9«, *rxjE<x*fi ( V LD ) 110 

k . a»HfcH ( I Q) lilt. JSIittaiM >3S«» 
( I DCT ) 112fc'C«jS$;fVC*S'K 7Jj»*HfcB*l 
l3Mt*«*»l<»(cJ: oTa«I£*u «*B«ll7* 

~^ft^ii8fc UTW»ni»io4fc:4is. zcDmmmc?) 
wmrm-tzMinmivtb . 

3i^v)ttirC^liIlll07«fimt£MfflilRl04i:bJ: 
[ 0 0 1 2 3 a^BfRAaff? lOlfcA*§*tfca#B 

fgfi#ii7(i, n-rtzy 4 jwmtmmm? j >i>? 

lOWPTfrfcAASii*. -?-iik|5]B#£. IMWIIISI104** 

m*i2i£M»igBio7fcia'3 . aw 

*v^*&(c(io->t^7 <f/i^aj:Wf-^ii9£, 

v ^7. -^ffl^'/h^ ^^zimmmy 4 w mm 

[0013] *mMMmmim$m<7)®mim®7 4 
liz-o^xm^ti . n5<ip-^7>7 4 fufivy-mx-t) 

4. -100^^74^7(3:3777^7^7^0 
Ti3*h 2ffl<?5S3Bll»501i:SHd«»»i:f«*S*i 
TfcO. A*B*504»iaSilil»501fc:f*i-f*iA*S 
*U l®$ixl>. *l/C, jSHg»501*>#ife*JfcW 

u ^yrflHR502^ffl$*rin*u, Slew 

WraSBfcfr oai:*jB*505S:#4 . *SSIiWtf>7 -f A-7 

Srotn. l/4£jW&£k?f£J3&$#£»j&3-tt 
4. 

[00 141 B6UMM9ftM7-f^icj!5V)T£lll:ft 
iA-f;«7<H<Hlt*i. H5kl§l&K, 3 7 
•y 7*<0 7 4 )V9 X'h 0 . 2 i@O®$I[U&&601 k 
SfcTftJfiSflTUO. A7JB5g604iiSMH]gS601(cA 

fizuxmmziih. i&mm?>~? 4)V9<?>9 *,r>m 

fl602li, $<0B5iik<0ii#$:kl>«rkT\ SJfl&Jjfcfr 
[00 l 53 H7Wll6^A^M'7>7'f^7$-fflOT«l 



5SIB7 * /W7708(i, H7(7)J; d A:ftB&704£*tL 
TyvfyN'77^7706£fEffl£-th tiJ*T**li»* 
**£OA^B^704fc s JP»fgT£t-&i5^raj7jB»7 
05£f#l> i k T'HStT'£ h . *^SS0IJ^^?B^P7 4 ;w 
7 £ . O-vn'7 7 4 )V9 1 3 7 y 7°X'MMfhfc 
ftfctt. 7>rfliR7O2£H70>J:3fc:ift}g-r$. -I'D 
3^v7HIBMPl7 4^llllK4. «®»701. 7 » 
7*fl«lfro2T«l«SiiTJ3 0. B&^ffi&Mi^l&B- 

ZMMZit&s^ ;*X7 4 /i<? t , 7tcommBcr>mzx 

[ o o 1 6 3 ei 2 «n i <^B«a#gatwfc{ti)B«7 
-f wmwnmmw-'izm-hnx'b r> . -r <?»i 

7 4^7i£fi208«t. a#l«A**W201fc , ^Hf* 
57-7A;>J«?202k. »SB«ffl:&W?2a3k, ffiW 
§|gl04k , 7D y 7M^#*7 4 /U7205k , msmm 

7 >f ;i^7 io6k . mwmmoixmfcztix 

[00 1 7 3 &FHV*7*-9Xtim-2M.t,ZA71$ti 
tzttiV < 5 7 - 7 «*218li , fMftlilft 104 fc A* 3 
it, fi#a#B«A^iB?20U0A*$<tfca^l« 
ft#217li, 4-f 7*d v ?m.m&7 4 ^ 7205tA^J§ 

it*. &?W7*-miz* vmmmmmmm 

m^22\ ZftfjL. Ztll/Zk 0 7"n >y 7 S^l^*7 4 lV 

it. wRiii7 4^io6'piMt^!iMu^tt. mm 
m.mvtLxm-ti'trh. 

[00183 ill X'ten->*X7 4)\s92<!5t%Wm 
7 4 ^7106#*Stl?3itTV>fcOfcttU *¥ft-Cttli 
IB^PSrff 3 ffrfcT'o > y 7SI^*7 /UfZOSX-ffrS 

jxvmtwm^x&z, twkizffiftftmz'no 
tub. suzmfmmz 'trozt mmt . 7o-y7 

£Bfc*7-f ^7205klllKfip7 ^7106O$iJWwOU 

Tti. minmsmmz. m^ii^y^-^^zxKi^ 

[00 1 93 JJLhfca^^J: o tc, WtWtJsv^T 
(i, Bl(7)7-f;P7Srl^yxn-yN-77'f;W7Tt8^ 
L. ® 2<?) 7 >f ;t^7 5- 1 »7ctifel^P7 ^ ;l^7 t 
-O^rt*, Clii^i7)7>f^7i: LTIi2^7c7-f^7, 

hztmrnx-h*). ttibny 4 jwiztttxhm? 
iV*7*-?mm^x i mm , fttcoz tx-mm^m 
&wii z t ±Mmrnmfrt>m%izmmx'Z s . 
[00203 H3^H«7 4 n-trnwim 1 vm&m. 

mX'$) *) . C^B^7 ^ /U7^a308(i. a#««A 
7JS?301k. *^N'77-7A^^302k. JtSffB 
^tB^SS^303k, MffllSSl04k , dw«7^U730 
5k. HIR£p7^;W7306k < MtKl2l8S107k. mm 
M7 4iV?T-7'}Vmk . n-;U7^/^f-7'M 
WTHfigSit'CV^. 
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[002 1 ] Zcr>7Sf)V?T—7M^ meX'trsLKZ. 

A'*7 4lWr-7>V3mz, 4/P7306<0? 
•y 7ffift£ttHI5iN7 <f f— 7>309fc**i*iu* 

7 4 WW v rmmtmtti z 1 wmkwmt 

p-y«7 4 1'?105J:ttlHftll7 4 ;W106fcAA 

[ 0 0 2 2 ] *Jt, *W^.*-*AWF3a2#» 
, 1 WW -$W318^*eiR104fcAa Zti 

mmm7 4ju^-7'm\m^323b. o- 

325k , n-A-X7 4;l^7 7 7°$$326#\ 45-7-f/^ 
B«Hc«S*i4. *fc, imiftlMfrfe^iRIBIHM 
!HH!*321fc J 0 . «WII8frl07tin-A-*7 ^ /l^7ffi7J 

mmt . mmmy 4 wimyum h 

[0023] o-m 7 4 )\>9<T>? 77*«fi5r*^k 

«*, 08fc*t. H8«)7*;Wti, g@®S§801 

7 4 ;P*f— 771/806*: 5 7 -y 7*OD-^ 

X7 4/k?|I]g&T'&l>. 

[00 24] :^7-(^{:ii^T(t A^JHSfi-t80 

■v7'&mz£'>x>>mzti. mmzitxtrnzti 

h> 7 4 )WT'-7')UM>< l Zi&^ ~mtlX2m?>y 

iOis 7^*4»«^^1$ttfc&oTi*4fc^ 

[0025] 4^, «»iaan7^;^tefl6ffl-rs. 

^•yrffi»T*5A-fy«7 4/l^£>Slft09S\ 09(2 

COHSI0i]^llil55$p7^U^Il]8S(i, 
901 7y7l£iS3tm&902fc, «19IJH»903fc. 7 
4 )V9 f~7M%t X'ffif$.Ztl& .59? Tcomm 

/Mc906fc*R$*rO*4J:afc:. fcflHiflftoWBK . £ 
[00 26] ZCD7 4Jl>?T-7M%li. 



JH^4 fcV%7 J: 7 07fc*j^ 
T*Lfc#Sfc"Cli, Kiift£tt&ffl!*AoJFrs £ k "C* 

iv*7*-? itffi* &ztx\ ?v rm.m>*x-te 
>\4Jtz7 4)v?<?)&}}m.X'bhi%gffl>i. fa 

<t>^m&fc&L&bit&frimz%&lX^&. A 

imwtmmn. xmrnrnzttix xttxmim 

=HCJ^*—?m^XUWZi\h. 

[ o o 2 7 ] 04 m ffi,im2<7)3-m<7)mmx'k o „ 

k. $IJfP§SSl04k. 7'o.y7M^^*7^;^205t. 
HIKSP7 4 ;^406fc s miR®m07t , tS>|55SP7 4 
;P:$>T-7VW09k, *M«fflatfP403*ffll;t$. fS 
^S«A* J; 9 ATI S^f*#B«fl^417{i, 
7p -y 7S^47 4 /l/^205fcA*S^4. 
[0 0 28] i*lfcR«MC, ftW^^-^A^S^ 
W?9^< -^lt-f-418^A77 $<t. - ^S^ti 
«ma»104fcA*3*l4. i<O«(«E»104*^<oaiS? 
ISMHntMf #42l(c i 0 . 7n >y ^M^l^*7 ^ 
Mf419t, fl«tff#417c0t'*>^^\ jM^EK 
107KJ:"5ailR$*i4. Zcokotz, XULtM§M&f 
IX 7"D >y 7S^I^*7 4 )Vfi2Q5£ftm-£Xto # . 
7o -y 7 S^?r^l^* LTfc < d T\ ttft(c&£ 
HIKIP7 -f ;^l06*®«^»(c«-?-cfrfflS-li-*; 

[0029] Mfff[9ftl04(i. 7 -f ;W^r-7"/N 

09 mm^423 i ai73 1 x mm i , c fuz <t o 

P7 -f Mtftotof vTmAZytP&t 0 . HH5&P7 >f 
/W406fc«S*i4. ^OHfKSP7-f;P^406T1i, A 

HJ71®«fl^422t LTMa«^tii7JSS^403J: oaiTj-r 

4. 

[0030] minmtmfc&^xii, 7*D7^i»» 

*7 -f7P72055-fflV^A\ 7D>y7S^^4^^ 
7^y^O-0IJt LT» triTy • 7 4)V9tfhh. 

01 on^-f *T47v ■ 7 4)v-7\t. mm 

mQ0\bit®8\<X)6t l z£')Xm&ZtlX^&. 7 4)V9 

T, *<Oil«fl[nffl^Tfco^TifclRL. 4>ife€l007f 
*SiaMSSraj^®*1005i:L-cai*-t&. *T47y 

■ 7 4>u?tew&**(?>mnmti-ztzc<. sax 

[003 1 ] KLLtCiS^, Ztlk<7)7 4JV?mfo<?)& 
ZtlZfol. ®^17l^-A{i-77P7D>y7^^C 
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i lizwtxdiz. mm&m^tm^D cry u-y 

[00 32] DCT/D 7 ^(1 mz.imiUZfjkt£ 
5t, iSsT^llOU ®JSI«^1102. Sit^fi^iliJI 
«^1103, 7k¥#l^i«J3]ife£#1104, i^jgfiStfhl 

£ < % 0 . DCT/D 7 7 #<firC D C T 7*n 7 7 

05^«(c&4ft^fc>*?*-*tt#*&v^fcli. 
iiT^4. 

[00 33] #»HJIfc*$tt4 7 4 /^Ulli, witm 
yirist-fra v9\\Wcr)mtiX7 4 )V? 'J y?'®m*ft 

?. 7 4 Ji9?u 7 ?iiow>*w<9 t-fom^ 

(0~mtlX. Ml KDXolZ, 7 4)V9 7*0771107 
fc*i*i4#H*fl*^k/<5.x-*ttfcs BHii^D 
S-*-4.ri:-C*tt4 4. .I^ffiQavte. 

Qav= (NL NU Ql+NR NU Q2+ NL ND Q3+ NR ND Q4)/t 2 

[0034] #»DWi£Wtfc:J:Mr, i<OQavftfc J: 

£tffmtiifrm»z . imm%friiEmzmm 

TliDWU7 4 ^tfWBS*4L. H2^ST1i 
7*o •/ 7£a#*7 4/"k?£f1M83-£4. Ltat^T, 
ft *fly n a 7o 7 7 HOfrCtt . 

PHtK ft?4liA*7*-:?tf*# ^"7707*0 7 711 
06T'(in-A'^ 7 )V9imm U >M Xtf>ffi*Wr;b 
ft4. 

[00 35] ifc. 7"P7^S^^^I^4tl.7 J n7 
7S^*7^U7<7)-0iJfcU\ 01 3mthtl 
4 ♦ -?7 D7*o 7 ^*{5T« 

hl mmizo^ximi. wwmax (q 

1, Q3) , max (Q2, Q4) , max (Ql, Q2) , 
max (Q3. Q4) fcfcot, max (Ql, Q3) 4fc 
limax (Q2. Q4) V^iJ: 9 i A# V^-fcii 

Sil^[S]/vcon-A , X7'fyl'^5'^ffl$^. max (Q 



1, Q2) , max(Q3, Q4) #L#VM1J: 0 t*£ ^ 

«r^Ti>4* j i i 7'D 7 ^«iMtea«iii3oifc*e7*D 7 
^it^aigffli^'is^^iiTt! 1 ?, zn&mtzv? 

D7*D •ytmff-imm&lZ^WrSlZte, 7*0 7 7*t 
*l4. 

[ 0 0 3 6 ] 13 1 4 . 0 1 5I4H 1 CiLt»f 

ftiWW. */£, |3|«fcHl6. H17U\ IllcT) 
J6ffl0rc*4H2te*t#ifef , Mci;4IWI£*f 

[ 0 0 3 7 ] H 1 Sr^t4fe^i?0Hf!l* { @ 1 4 X'k 
4o i^W*7-f/^iSI140Mi, «*B«Afl*H £ -14 
01 ftW^-7A?j3sB'-1402fc, J0.aB#tB7J 
^?1403t , 7 -f ;l^^$WgP1404t . D-/U7 4 )V>? 
1405t , HSI55$i)tl7 JVnmt . Sfi?HIS&107i: . n 
w«7 ^;l/^r-7'/H409i:, Hf^ii7 4fU?r- 
7VH410fc , ^-f 5 yfAjjffiTUllk , D-y«7 ^ 
y^M«H412i:, MI»M7<f;^IHfftfl413j:. o 
w « 7 ^ )V9(D J A t U 1414 i: , HlP^liP 7 ^ ;W 
^<7)7^f y^^e 'J 1415fc . iM^HlggaiMl416Tltfi!c$ 
ilTV^4, 5^^^U1414i:1415<i, 7 4 

mmimyj yft<nT-?<mmt:#>\izm^h. a 

^B^fi^l417tiA7JS&?l401J: OAflSfu ow« 
7 -f ^ 1405 fc 7 4 /1^1406£A7J 8*14 . 
[00 38] «rni:HB*fc. 7^;^W«BI51404C»t 
T. A7J^1402i:1411ct Oft^^^-^fl^hH 
18*4Sy*Wl419#A*S*UBtfr3fl4. :«7-( 
;^$iJ^lg|51404^t^TV^4n-^'X7 ^ /P^SiJiaigfJ 
1412 1 , HH5^i)il7 /W^«|»»1413t J: *) ttlftl. 

n-ji*7 4>wmmmwbmmm7 4>vmw 

fl-ffl423*\ PWU 7 ^ /^r-7*;H409i3<J:tXS&l|5 
*m7 4 H -^T-7'/H410t4i ^il4 . 
[0 0 39] ^tiHiO, MWin-nx7 4)^<T)^ 
7 rffl%1426fc tftfHAIN7 -f /U^ 7 7*fl«tt425#, 

*7^^ni»NS§n4. ifc, iffiiuss$ijffliiisi4 

16*» fe<OjB«?0BHWKfll^l42lfc: J: D 5MfK(slKl07^$iJ 

7 ^/^uo&^aiTj^h-^^^^^ii. saaB^ffi 

7JS^1403J: 0aJ7JB«lt^l422**aj*S*l.4. 
ICfcV^TJi, O-A-7.7^;^1405tHIKIP7>f;^ 
1406)Wttg to* t 'J 1414 fcl4153&»oTV-»Sfc«>, JtlR 

[0040] ztazttiXT-fJtz&m^xt^vt: 
m-itzh<ntK mi5com&7 4 wmmm&x'b 

4. <I^IK$p7>f;^mi. a4HMRA*HHH5 
Olt. ft^A-7>-^A7J4S^1502i: . ^g®Httl7J 
^1503i, 7-<y^lMW»1504fc, D-y«7^W 



m5t. mffim7o\,mmw6t. mmmm 
t, d-/«7 a fr?T-7Mmt, mwasm- 7 A 
iv^T-yivmat. 9 a ^y/x^i-mxt, o- 
nxv a wmmsnt . hiksp7 < ^^©jspasis 

Bt. 5-f;o<*yi514fc. igJJM$fl|i|!g|51516£ffi§;c 
I.. A**P1501*»/bA*S*lfc«*ii*«^1517tt, 

v-nx7A)V9m. m§mmy A/wioetzxijzti 

[0041]^, 7 4>P*IW»»1504fc:ttLT, A7J 
S^1502i:15lU 9*H^ W-?{i#1518fc;M S 

yrm^mwxjizti, owu7 ^ ^^$iimi512 
ztm-onmwttpb, u~nx7 A)V9i---f)wm 

fl#1524fc . fHiK£fS7 ^*T-7*;WW«fS#1523# 

* 7 7*«*1526i: . H$B3$P7 4 ? -y 7*«R15 

1 0 0 4 2 ] 4fc. »R|ilKtimi{1516i£HR|!||tM«P 
fi#1512£iB;fj L . aS«?HI»107fc: <t->T, 2 ffitfXI^- 
^ vfihjMojWKRSfi. «yiH«itt:*jaim203j&» 
4>ffl*ffl*flrf 15221: LTffliflSiU. *0HK4nwc 
7, 7 ^ /W1505 1 mmM7 a !V9V®t>t tik t-9^ 

1 2<7)H&£ t)i>mmmim.m^ < m 

[0043] mz, H2O0»O-*SW*0 1 6 . a 

1 7 si 6(c*j^t, m&7 a >\s?mmm 
a. m^mmx^mimt. *My<? x-m 

?1602i . «l8ffl«ajflJ»*1603fc , 7 * /l^$|ffilgP16 
04is. *r A7y ■ 7 4>V9Wftt, ^mm7A)V9 
@ffil606i:, WmM7 4lV??-7lVWit. *TA 

rv ■ 7Ajwmmmt , nmmmy a wmvm 
mot. 9 a \ y7\tim-\<o\\t. vAvwnm 

t. yttVimtZffilT**). 7o-y7MBfc* 
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